We observed tidal currents, turbulent energy dissipation and water column stratification at the entrance of a narrow strait (Neko Seto) in the Seto Inland Sea, Japan, using a free-falling turbulent microstructure profiler (TurboMAP) and acoustic Doppler current profiler (ADCP). The variation in turbulent energy dissipation at the entrance of the strait was not at quarter-diurnal frequency but at semi-diurnal frequency; turbulent energy dissipation was enhanced during the ebb tide, although it was moderate during the flood tide. This result is consistent with the results of Takasugi (1993), which showed the asymmetry of tidal energy loss during a semidiurnal tidal cycle using control volume analysis. It is suggested that significant turbulent energy dissipation is generated in the strait, which influences the properties of water outside the strait when tidal currents flow out from the strait. Souza et al., 2008) . Rippeth et al. (2003) illustrated the tidal cycle of turbulent energy dissipation in an energetic tidal flow, while Matsuno and Nakata (2004) showed this in Ariake Bay, Japan. Although the interaction between tidal currents and turbulent energy dissipation in these shelf seas or bays has been demonstrated, few studies have been conducted on turbulence measurements in the straits in archipelagos. Yamazaki et al. (2006) first provided microstructural data in a tidally energetic strait in the Seto Inland Sea (Neko Seto, 34°10′ N, 132°30′ E) obtained from a turbulent microstructure profiler (TurboMAP, Wolk et al., 2002) . Mitchell et al. (2008) also published the results of observations in the Neko Seto, with microscale profiles with considerable structure, particularly shear. The tidal cycle in turbulent microstructures in such straits has not been fully elucidated.
This study presents a tidal cycle of turbulent microstructure obtained from TurboMAP at the entrance of Neko Seto, a tidally energetic strait in the Seto Inland Sea. We first demonstrate the temporal variations in turbulent energy dissipation, temperature and conductivity measured using TurboMAP. The temporal variation in tidal energy dissipation is interpreted on the basis of flow
Introduction
The Seto Inland Sea is a semi-enclosed coastal sea connected to the Pacific Ocean through two openings separated by an along-channel distance of ~550 km. It resembles an archipelago due to the presences of hundreds of islands and a number of narrow straits where strong tidal currents generate vigorous stirring. The spatial pattern of varying stratification is reflected to a considerable degree in the distributions of biochemical properties in the Seto Inland Sea; in most straits, vertical differences in nutrients and chlorophyll are small or negligible, while, in the stagnant basins, there are pronounced vertical differences associated with density stratification (Kobayashi et al., 2006) . Turbulent mixing may play an important role in controlling the water column stratification.
The tidal cycle of turbulent energy dissipation has been studied previously in coastal and shelf seas (e.g., Peters, 1999; Simpson et al., 2002; Inall et al., 2004;  fields measured using an acoustic Doppler current profiler (ADCP).
Study Area
The study area is located at the entrance of the narrow strait Neko Seto in the Seto Inland Sea (Fig. 1(b) ). The width of the narrowest part of the strait is about 1.5 km, with the width increasing exponentially at the strait's entrance. The topography of the study area is complicated, with depth varying from 10 to 110 m ( Fig. 1(c) ). Takasugi (1993) described the distribution of the amplitude of the M 2 tidal current in Neko Seto obtained from long-term mooring of a current meter. The amplitude at the narrowest part exceeds 1.5 m s -1 , while far from the narrowest part it is around 0.1 m s -1 . As with all straits in the Seto Inland Sea, the narrowest part in Neko Seto, where the amplitude of the tidal current is largest, is the deepest. This is attributed to the intensified tidal currents eroding the seabed (Takeoka, 2002) .
Maximum ebb and flood currents in this region appear around 2 hours before low and high water, respectively (Takasugi, 1987) . When tidal currents pass through the strait, tidal jets accompanied by significant horizontal shear are formed at the entrance. Takasugi (1989) described the sheared flow according to ADCP measurement, finding significant tidal energy loss within the sheared flow. Tidal vortexes are also formed in this region, similar to those at the entrances of Akashi and Naruto Straits (Takasugi, 1987) . The topography and tidal currents in the study area are thus extremely complicated.
Takasugi (1993) revealed the tidal energy balance in the study area, based on the results of the current measurements at the stations indicated by circles in Fig. 1 (c) (C1~C6) and sea level measurements at four points around the strait (details of the analysis are shown in Appendix). Figure 2 shows the temporal variations in each term, estimated using control volume analysis. He found that the energy loss, E f , reaches 2.5 × 10 4 W m -1 (~0.5 W m -3 when divided by the sectional area) during maximum ebb. He also found that the magnitude of E f changes according to the current direction; it became larger in westward (ebb tide) than that in eastward flow (flood tide).
Methods

Observation program and meteorological condition
Observations were made on 6 July, 2005, from 07:30 to 20:30 h, JST, covering a complete M 2 tidal cycle. It was cloudy and the weather was calm on the observation date. Daily mean wind speed obtained by the Japan Meteorological Agency at a weather station in Kure (the location of Kure is shown in Fig. 1(b) ) was 1.5 m s -1 and 
